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AmateurSvstem
Extended to

Porto Rico
Latest Success by American

Radio Relay League of
Its Countrywide SystemEmphasizes Efficiency

All Done With Low Power
Hope Soon To Be Able to

Talk With South America,Then With éouth Africa
Night by night, throughout the]breadth of the land, there takes place

a aeries of communications under the
most efficient organization ever pro-
duced by voluntary methods. The de¬velopment and operation of this Sys¬tem «re the work of the average Ameri¬
can radio amateur, under the executiveguidance of his national institution.the American Radio Relay League.The work of this organization h.-'.a
to a certain extent been obscured irtthe phenomenal advance of public in¬
terés in radio due to the advent ofbroadcasting, and only occasionallydoes an inkling of its achievements ap¬pear. Under the circumstances, there¬fore, an outline of its operation wiilbe timely, particularly in view of itslatest success.

Before outlining this, however, itshould be pointed out that the ama¬
teur owning a transmitting ptation is
restricted to a maximum output of onekilowatt of power by the government.Many of the amateurs are still fur¬
ther restricted by the exigencies oftheir financial standing, but. they make
up in enthusiasm what they íack infunds.

Must Not Exceed 200 Meters
To still further understand the con¬tribution of the American amateur tothe development of radio as a means

of communication it should be stated
that he also is compelled to work on200-meter wave length as a maximum,where the frequency of the oscillating
current is so tremendously high thatit offers almost insurmountable diffi¬
culties.

Despite these obstacles, he has suc¬ceeded in communicating across the At¬
lantic Ocean with less than one kilo¬
watt of power, where under the same
conditions the big trans-Atlantic wire¬
less stations are compelled to use 200
kilowatts. This is unquestionably his
crowning triumph.
Day by day he maintains a network

of communication across the countrywhich has already proved its worth in
cases of emergency and which is be¬
coming nitre efficient every day. In
addition he also maintains a daily com¬
munication between the Pacific Coast
and the Hawaiian Islands with the low
power allowed him by the government.

Communicates With Porto Rico
Now his latest triumph comes with

the establishment of communication
between this country and Porto Rico.
His successes have so impressed the
British government that the authori¬
ties in London have lowered the rigidbars for British amateurs and a two-
way trans Atlantiè test will bo tried in
December for the first time.
Not content with this, the American

Radio Relay League is considering the
possibility of extending its service to
South Africa by way of the West Indies
and South America. The possibility of
world-wide amateur communication
looms larger every day.
The important thing in the develop¬

ment of this remarkable system is the
efficiency that has been attained under
the rigid restrictions imposed by the
government. Necessity has been the
mother of invention with the amateur,
iirid as a result of the restrictions some
of the most important radio inventions
have been made by amateurs. These all
reflect themselves in the more impor¬
tant international wireless communica¬
tion systems.
The latest success of the league is

contained in the following report,
¦which F. H. Schnell, traffic manager of
the league, sends me:

Flral Message From Porto Rico
"For the first time in the history of

amateur radio, members of the Ameri¬
can Radio Relay League are in com-

. munication with their members in
Porto Rico. The first message to reach
the mainland was addressed to the
American Radio Relay League, and was
relajed from San Juan, Porto Rico, to
4FT," Atlanta, Ga., thence to 4BX at
Wilmington, N. C, and finally to 1QP,
J. L. Reinartz, South Manchester,
Conn. The message was started Tues-1
day night and was received by Mr.
Reinartz Wednesday night. The mes¬
sage read as follows:

" 'San Juan, 'P. R., Sept. 19, 1922. Ck.
12.

" '.' merlcan Radio Relay League,
Hartford, Conn.

'"Fir.t mdiu greetings to the A. R.
R. L. from the amateurs of Porto Rico.

"'PORTO RICO RADIO Cl,Uii.'
"The Porto Rico Radio Club is an

affiliated society of the A. R. R. L., |
and for some time an effort has been
made to work the mainland, since the
amateurs of Porto Rico copied signals
from gome of our stations during the

tjk trans-Atlantic tests.H "League members are being in-V iructcd to accept messages for Porto
Rico beginning at once, as regular com¬
munication will be maintained when¬
ever the weather permits.

"Mr. Hiram Percv Maxim, president
of the American Radio Relay League,
was highly enthusiastic on learning of
the receipt of this message, and said
that, in his opinion, it marks the ad¬
vance of the r..dio amateur toward the
southern hemisphere, and he believes
that before lon¡¿ Pcrto Rico amateurs
will be communicating with amateurs
in Central America and Brazil, and
when this comes abour there is everv
reason to believe that communication
via the American Radio Relay Leaguewill be established with English-speak¬
ing peoples in South Africa."

a .-. .

Army Ha» Radio Curse for
Recruits in Air Service

A new army radio school for train¬
ing air service radio operators and
j-^trlcians has been established at
<.h*rtute Field, 111. The school was
»»Qui*1;- rs.oved from Post Field,
Okla., and new classes for radio in-
Btr^ttion are being formed. It will
be equipped with all the latest radio
devices, including anparatus for aerial
work in both heavier and lighter-than-
air craft. Enlistments for training in
radio for the army air service are
now being accepted at vChanute Field,
where a six months' course, will start
within a few weeks.

Radio Congre*!» in France
A congress was opened a few days

ago at Marseiiles Colonial Exhibition
to discuss maters relating to wireless
telegraphy in FrarHie and her colonies,
emú the colonies among thmseivea.

Report of Tribune Institute
Radio Laboratory for Week

Experiments With Simplified Super-RegeneratorPractically Complete; Sets Tested include a

Two-Stage Radio Frequency Receiver
During the week the experimental

work carried on in The Tribune Insti¬
tute Radio Laboratory consisted of
tests conducted with the Armstrong
f.uper-regenerative circuit for the pur¬
pose of reducing the tuning elements
In number. The work on the three-
tube set if» practically completed, and a
detailed description of this set will begiven in next Sunday's paper.A novel test has been conducted with
the single-tube circuit, wherein honey-comh coils arc used throughout. Bytaking advantage of the constructionof the regular three-coil mounting it1
has been possible to design a set which
i» very compact in appearance. This
a?t also will he described in detail.
The testing of apparatus was con-1tinned, and a complete set using radío-

frequency amplification was tested and
approved. The following is the reportof the laboratory so far as this phaseof its work is concerned. All the ap-paratas described «below has been ap-proved.

Novel Locking Device for
Rheostat; Also Receiver

This is a device which has beenadapted to filament rheostat and fila¬
ment circuit switch for the purposes]of protecting the tubes against tam¬
pering fingers. Unless a special keyprovided with each lock is inserted inthe holes at the Ihiob end, turning of
the knob will have no effect on the
mechanism which it is supposed to con¬
trol.
The filament circuit switch consistsof a proper contact screwed to a mova¬ble shaft in such a way that movementthrough 45 degrees throws the fila¬

ment circuit in series with the battery.A point indicator, by which positionof the switch arm is determined, must
be parallel to the arm before the keywill enter the key receptacle sufficient¬
ly to lock the knob. This switch must
be mounted upon a panel with the
small rectangular insulative block sup¬porting the contacts on the inside and
on the outside.
This same type of lock has beenadapted to filament rheostat control, so

that there is no danger of any one
without a key sending- excessive cur¬
rent through the filament circuit and
thus shortening the life of this com-
paiatively delicate element. Or, with
the key in place, the operator may tarn
the filament rheostat all the way in,and leave the set, confident the ad¬
justment will not be changed, unless
by somebody possessing the means of
lockine the knob. I* is practically im- jpossible to "pick" this lock, despite its
Simplicity. Made by Joseph Ross & i
Co.. Irvin.eton, N. J.

Single, Double and Triple
Sockets on Composition ;

These sockets come in the single,double and triple mounts, ready for |
mounting. The socket sleeves are of
nickeled brass, molded solidly into a
block of black composition three-
eighths of an inch thick.
Two parallel grooves running the

length of the under side of the block
carry the bolts, which make contacts
with the tube terminals. The binding
posts consist of nickeled brass bolts,
which perform the double function of
holding the bolts in placo and securing'the leads. Nuts are used to secure the !
connections at the terminals, in place
of the usual thumb screw.

Set into either end of the black com¬
position base's front edge are brass
plugs threaded to take screws for
mounting upon a vertical panel. Ver¬
tical screw holes through the plugs at
either end may be used for securing to
the horizontal base. Made by Frank A.
D. Andrea, Mew York City.

Complete Receiving Set With
T>vo Stage R. F. Amplifiers
This set consists of two stages of

radio-frequency amplification, detector
and twi« stages of audio, capable of
being used on loop for average dis¬
tance reception.
The 23-plato condenser comprises

the tuning element for the conductivi¬
ty coupled input circuit, and a jack
is provided for plugging in the loop. A
potentiometer is also used to control
the potential of grids in both radio-
frequency stages, which is, of course,
essential for successful operation.

In the filament circuit of the de¬
tector, a rheostat is inserted to facili¬
tate maximum efficiency, while in the
filament circuit of each of the other
two tubes automatic filament current
control plugs are used to maintain a
constant current flow. The front pan«îl
of polished black composit'on is in¬
serted in the grooved sides and bot¬
tom of the cabinet, and may be re¬
moved by unscrewing a grooved strip
across the top and lifting the panel
upward.
Since the entire apparatus and wir¬

ing is fastened to this front composi¬
tion plate, the whole interior is there¬
by conveniently revealed for inspec¬
tion. An insulative shelf, 4 inches
wide by 12^2 inches long is fastened '

to the rear of the panel, 8% inch« >

from the cabinet bottom, by heav..*
cast brass angle braces. Upon this
shelf are the five aluminum sleeved, j

black composition based sockets.
The two small radio-frequency trans-

formers with windings contained in
black cylindrical cases about the aizo
of a tube socket and less than one
inch high and the two audio-frequencytransformers with rectangular, lainl-
nated, closed cores, surround the pri¬
mary and secondary winding.
A three-inch dial in the left upper

corner indicates the position of the
condenser in the input circuit. Direct¬
ly below this are the five terminals-
two for the filament battery and three
for the "B" battery connection.
Very satisfactory results were ob¬

tained in the reception of local broad¬
casting stations when using this set in
conjunction with a loop having eight
turns and measuring thirty-tlfree inches
along the side. The principal difficultyis in tuning, which requires a very deli¬
cate adjustment of the potentiometer
for the best results. In spite of the
fact that the testing' was carried out
in a well-shielded building, the signals
were sufficiently strong to be satisfac¬
torily reproduced in a loud speaker.
Made by Victor Electric Testing Com¬
pany, New York.

Special Rheostat Designed
For Power Tube Amplifier»

This rheostat is designed to carry a
heavier current than that of the ordi¬
nary type. The resistance wire, wound
upon a non-combustible strip and im¬
bedded in a disk of black asbestos com¬
position, has approximately twice the
current carrying capacity of the 6-watt
type.
The disk upon which the resistance

is mounted is designed to be fastened
to the rear of a front pal'iel, and a
knurled knob with pointer molded
integral extends through to the spring
cont.nct arm at the rear. If, when as¬
sembled, this arm is pressed securelyin place before the set screw is tight¬ened upon the shaft, good, firm con¬
tact may be secured.

Conection is made to two nickeled
brass stubs at the rear, having small
round head screws set into their ends.
The disk upon which the rheostat is
mounted measures 2 inches in d anie-
ter and is % inch thick. The control
knob is given a slight bevel and milled
for ease of manipulation.
The total resistance of the rheostat

is 1.5 ohms. Made by Frank A. D.
Andrea, New York City.

Pliotron Vacuum Tubes Are
Suitable as Amplifiers

This B-watt power tube gives verysatisfactory results when used in cer¬
tain special circuits requiring consider¬
able amplification. These tubes are of
a 5-watt capacity and will stand con¬
siderably more voltage on the platethan the average amplifying tube onthe market.
These tubes were used quite success¬fully in the amplifying stage of the

three-tube super-regenerative circuitintroduced by Armstrong. Made by-Triad Corporation, of New York City.

Regulation Receiving Tube
Rheostat Similar in Design

The receiving tube rheostat is of the
same general design as the power tubo
type, with the exception that 24 gaugeresistance wire is used in place of 20
gauge wire in the power tube.
The resistance of this tube is 6 ohms,which will give sufficient variation infilament current for the receivingtube. Made by Frank A. D. Andrea,New York City.

Standard 22^ Volt 4;B"
Battery With Variable Taps

This is a 2'¿y2 volt battery of stand-;ard dimensions, 6Vi inches by 4 inchesby 3 inches, having brass thumb screwtaps at the 10%, 18, lftfc, 21 and 22%volt points on thü positive side. Thebattery is sturdily constructed and
gave satisfactory results from thestandpoint of long life and constant,current supply. Made by Volton Bat-tery Company, of New York City.

Fan ''Burns Up" Country Road
To Get Juice for Radio Set!

A long spin on his motorcycle is
necessary fcr Stanley E. Schnabel, ofAllentown, Pa., every time he wants Ito listen-in on his radio set. In a re¬cent letter to WGY, the radio broad¬casting, station at Schenectady, N. Y.,Mr. Schnabel, who is tho Associated |Press operator for "The Chronicle andNews," states that he uses his motor-cycle battery to furnish current forhis wireless outfit and the battery gen¬erally lasts one evening.He recharges on his trip to andfrom work, but this isn't sufficient forthe night's fun at the radio receiver,BO he takes a long spin after supperto get enough "juice" for the set. He jis now planning to take his sot along jwith him in his side car, put in a tem¬
peran- aerial and ground and listen jin. in this way he can start up themotorcycle every time the battery guts jweak.

The Daily Radio Program
Sunday, October 1

WJZ, Newark (360 meters)
10:80-.Musical program.11:55.Standard time signals.12:00- -Musical program.3:00-.Radio chapel services; sermonby the Rev. Dr. Henry K. Post; sa¬
cred music program.
4:00.Concert by Johan Haae-Zinck;May E. Pirova^o. accompanist; pro¬
gram: "Sigh No More, Ladies," "ThePoor Soul Sat Sighing," "It Was a
Lover and His Lass," "Am Friera-
bend," "Der Neugierigo," "Ungeduld,""Farewell in the Desert."
4:80.Literary vespers, conducted byEdgar White Burrill.
6:30--The "Bubble Books that Sing,"by Ralph Mayhew.
7:00.Adventure stories for boya andgirls from S to 12.
-*:30."A Night in the House of Com¬
mons," by Francis L. Chrisman.
8:00."Judith of the Godless Valley,"will be reviewed by Grace Isabel Col-
bron.
8:20.Hedvig Browde, mezzo-soprano;
program: "Elsa's Dream," "Faith in
Spring," "Muleteer Song," "My Lov¬
er, He Comes on the Skee," "Isla,"
"My Curly Headed Baby," "No NightThere," vocal concert by the ApolloMale Quartet, assisted by Miss Mar¬
garet M. Bergin, contralto soloist;
Miss Helen J. Rennyson, soprano so-
'-¦-"' Arthur L. McGinnis, accom¬
panist.

&.;*/-- The Man from Paris," comic
opera in two act».

WBZ, Springfield, Mass. (3"0 meters)
j 8 p. m..Church services conducted bythe Rev. Lester G. Mállery.

WGI, Medford, Hillside, Mass.
(260 meters)

4 p. m..I. "Thanatopsis," read byJames R. McLean; II, Concert, pro¬f-ram of ballads, opera arias andduets, by Miss Reina Pritchard Had-ley, soprano soloist; Miss MiriamBernson, contralto soloist: MissEdith Torrey, of Boston, piano.7 p. m.-Boston police reports.8 p. m..Radio church service, con¬ducted by Rev. Ernest Graham Guth-rie. Sermon, "Why Should ChurchesWork Tooethèrî"
9 K. m..Program by Eber I. Wells,barytone soloist, and Emmanuel MaleC.-jisrtet; Kate Willis, violinist andreader; accompanist, Mr. Ernest W.Harrison.

KDKA, Pittsburgh (?S0 meters)il a. m.. Services of Emory MethodistEpiscopo! Church, Rev. Wofford TDuncan, n:inister.
2:45 p. m.-~Chi*dren's Bible story"Trimmed Lamps."3 p. m. Radio Chapel, by Rev. StanleyA. Hunter.
7:30 p. m..Services o,f Calvary Episco¬pal Church, Rev. E. J. Van Ettenrector; Harvey B. Gaul, organist.

KYW, Chicago (350 meters)3:30 p. m..Radio Chapel Services con-ducted by the Rev. David E. Giuson.

Elusive Action
Of Negative

Resistance
Term Made Prominent by

Invention of the Super-
Regenerative Circuit
Explained by Analogy
I-
ConditioTiReversed inV.T.
Resistance More Important

in Radio Sets Than It
Is in Electric Circuits

By Ralph K. Potter
Tribune Institute Engineer

Super-regeneration has introduced a
number of new terms for the radio
enthusiast to struggle with. Among
these is "negative resistance," which
plays an important part in the proper
operation of Major Armstrong's latest
radio receiver.

Resistance of a substance, as ordi¬
narily met with in electric circuits,
is a measure of its ability to obstruct
current flow. Thus we consider a«pen¬cil line along a strip of cardboard (asused for a grid leak) to have a veryhigh resistance because a relativelyhigh voltage source impressed across
it results in the flow of only an ex¬
tremely small current.
A resistance of this type is meas¬

ured in megohms, or millions of ohms,while that of a piece of copper wiro
the same length might be only a thou¬
sandth part of an ohm or less. In an
electrical lighting system materials
with resistances that art! measurable
in megohms fall in the class of insu¬
lators, but in radio they may perform
a very important function in the con¬
ducting circuit. A year ago such a
thing as u megohm resistance would
have been classed among the "high¬brow" devices of thick-spectacled
scientists by the majority of us who
to-day find enjoyment in straining
music out of the air.

Water Pipe Analogy
Any enthusiast with enough

pioneering spirit to "roll his own" in
the way of a vacuum tube receiving
set has by this time added the
"megohm" term to his radio vocabu¬
lary. Applying the hydraulic analogy
to resistance a long Mine of pipe car¬

rying water might be considered. Due
to the internal resistance of this pipe
the flow will be limited by the pump
pressure at the source.and the higher
the pump pressure the more will be
the delivery at the other end. Ordi¬
nary resistance in electrical conduc¬
tors acts similarly.that is, the more
electrical pressure in volts there is
over the conductor's length the
greater will be the current flow.
There is, however, another type of

resistance that falls somewhat behind
the range of the original significance
We have attached to the term. This is
kr-own ua negative resistance and it is
particularly important, in the action of
the vacuum tube. When the tube lila-
ment is aglow and a positive, potential
impressed upon the plate {by attach-j
mg the "B" battery across from fila-
ment to plate) there is a flow of nega-
tive charges or electrons across the
intervening space from the former to
the latter. A variation of this electron
flow is produced by the varying charge
on the grid between the two.a nega-:
tive charge on the grid retarding the
progress of the electrons and a posi-
tive one assisting them in their move-

ment.
Reversed Conditions

Contrary to experience with ordi¬
nary resistances, in which current in¬
creases with increase in potential, cur¬
rent and potential in the filament-to-
plate circuit vary in the opposite di¬
rection, the potential actually decreas¬
ing as the current flow increases. Due
to this reversal of conditions as met
with in the usual current flow prob¬
lems, the term "negative" has been
prefixed as a means of designation.
To overcome resistance requires an

expenditure of energy, whether con¬
sidered from the electrical or mechani¬
cal point of view. Dragging a sj.ed on
the bare pavement will convince most
of us of the mechanical application.
On the electrical side, are such ex¬
amples as the light bulb that radiates
the energy used up in overcoming its
resistance in the form of light and
heat, the coil heater dissipating energy
largely as heat alone, and (taking a
long jump to 'radio circuits) the trans¬
mitting antenna that broadcasts energy
in the form of elecro-magnetic waves.

Negativa Resistance fiicplained
These illustrate the so-called posi¬tive resistance circuits. Mow if it

were possible to put as much electrical
energy back into a circuit of the posi¬tive resistance type, as was being radi¬
ated from it the system would, accord¬
ing to electrical measurements, have
no resistance at all, because apparently
no energy was being used up in mov¬
ing the current along its path. And
if more' energy is supplied to this cir¬
cuit than is being radiafc-d there will,according to the meters, be less than
"no resistance at all," so that in order
to classify its resistance we will be
forced to call it negative. Followingthis definition, any circuit has a nega¬tive resistance between its two termi¬
nais when, between those terminals,
more energy is being absorbed than
radiated.
Negative resistance is by no means

always present in the filament-to-platecircuit of a vacuum tube. It is pro¬duced only with a definite relation be¬
tween the plate and grid circuits, as,for example, is used in the arrange¬ment for the oscillating tube of the
super-regenerative receiver When theoscillator refuses to function it is a
sign that negative resistance is notbeing r-roduced by t'.e feed-back of en¬
ergy from the output to the input orfrom plate to grid circuits, just as
soon as the proner coupling is made:the flamen'-tosíate path develops itsnegative resistance reaction character¬istic and oscillations start, the excessof energy absorbed (according to theabove definition) being supplied by the"B" battery in the plate circuit.
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First Aid for the Radio Fan
How the Single Tube Super R. Is Tuned;
Double and Single Grcuit Radiation;
Tuned Radio Frequency Transformers

Question-.Relative to the hook-up of Mr.
Armstrong'« supor-rogeneratlvo net, using
one tub?, will you kindly answer the fol¬
lowing questions? l. Is the hook-upShown correct? Arc the constants thosugiven out by Mr. Armstrong? Ho, I be-lleve, had C\ :uid C2 variable. Will fixed
Cunden»! rs work nu well? 2. May a UVSOI h" used? If 00. U !)0 volts all'right?8. With about 100 turns on the coll uml55 turna on the tickler, will there be suf¬ficient Inductance? 4. Did Mr Armstrong
use a "C" battery In lily hook-up? 5. WillIbis set recilve both phones and code?fi. Using b loop, how many miles do youthink I can receive radiophone message«from with this set? 7. Could you «Ivome some suggestions on the tuning of theset?.A. H.
Answer.The diagram is practicallyO. K. The filter circuit, which is not

shown, is not altogether necessary but
improves reception somewhat.

. 1. If one 3tuge of audio-frequencyamplification is added to the set, the
filter circuit then becomes imperative.The condensers across the two largeduo-lateral coils do not necessarilyhave to bo variable in the ordinary
sense. Arrangements must be made,however, to vary the capacity in them.

'This means that fixed condensers can
be used in parallel with each other,
and the capacity varied by adding in¬
dividual fixed condensers or taking
them away. '

2. A LV 201 can be used, and this
type will stand upward of 100 volts
on the plate.

3. One hundred turns on the primary
of the vario coupler is too much. Fifty
will be sufficient. The tickler coil
should have about 100 turns.

4. A C battery is necessary in order
to put a negative bias on the» grid
and stabilize the operation of the set.

.5. Yes.
6. I could not tell you what dis¬

tance you will be able to get with this,
b.ut you should get at least, fifty miles
in daylight on the loud speaker, using
a loop, provided a flve-watt tube is
used.

7. In tuning the set the first thing
to do is to vary the relationship be-
tween the two duo lateral coils until
a distinctive and characteristic whistle
is heard. This will be something like

J the whistle of a peanut stand in pitch,
although it will be more constant in
its reproduction. As soon its you have
got this it will then be necessary to
vary the condenser, which is shunted
across the loop aerial. This will put
you into tune with tho station which
you desire to receive from. Final ad-
justment is made by moaii3 of the big-
ger coil. Of course, it will be necea-
sary to have the loop pointing toward
the station you are receiving from.

Eliminating Radiation
Question.Ta a different circuit used for

the elimination of radiation? From con¬
versation had With an electrical engineer 1
understood that some legislation had been
enacted prohibiting tho usa of any, except
the particular circuit which would not
cause radiation from the antenna. From
what you say I take it that tho radiation
has been caused from the singlo circuit
receivers. I am of tho opinion that the
average amateur handling a two-circuit
tuner has a groat variety of howls and
squeaks. Do these noises not radiate suf¬
ficiently to cause interference, as much as
similar noise« from a single circuit tuner?
¡t not, why?.A. W. W.
Answer/.I do not know of any such

legislation as you mention having been
enacted. It may be that something of
the sort, has been proposed or is under
consideration, but I am sure that if it
had been enacted I would have been ad¬
vised of the fact. The reason that a
double circuit set does not give the
same trouble from radiation as the
single circuit is because of the fact
that it is very rare that the secondary
circuit is exactly tuned to the natural
period of the aerial circuit. It is this
very reason that makes the double cir¬
cuit receiver better for the purposes
of eliminating interference when re¬

ceiving. The howls and squeaks that
are heard in the double circuit regen¬
erative set are caused by the set itself
when it is not properly adjusted. It
can be caused by heterodyning or by a
number of minor ills. The reason the
single circuit receiver radiates so well
is because the vacumm tube elements
aro directly coupled to the antenna cir¬
cuit, which will vibrate at its own
natural period on the least provocation,
and that is the reason that the single
circuit makes the best form of trans¬
mitter.

Question.I have constructed a throe-
tube super-regenerative receiver according
in diagram published in your paper on
July a, 1922, and after several weeks of
ellort have not received anything- except
«park signals. My rarlo-coup.er Is made of
b-lnch tubing with 77 turns (if No. .¿4 D.CC
for primary, with tap at top or beginning
of primary, then n tap every turn for slx
moro turns, then a tap every ten turns
with the last tap at tho seventy-seventhI turn or bottom end of coll. Secondary i& a
-m-inch ball with 120 tunu of No. 21 SOG
wire.
Loop if¡ ¡nado on a cross- with twelve

turns of No. IS SCC Wire In Hat plane,
wires ev :ce'd % inch. Ends of loop run
to binding posts on panel, then to center
of primary taps, units and tens, switch
¡aims, also from same binding posts t«>
beginning and ending of primary of varlo-
coupler. Is this correct7 I used a UV 201
tor first and second tubes and UV 202 for
third tube. Have an 8-voIt battery' and! usa 6 volts on first two tubes, with a sepa-
rate wire running from fourth cell of
battery to rheostat of third tube. Coils
and resistances are as shown In your dia-
¿ram..W. V. V.
Answer.1 take it for granted that

the connections in your set are perfect¬
ly O. K. The fact that you have joined
the two ends of your primary vario-
coupler winding to the two swtiches is
perfectly all right, as that connection
acts as a dead-end switch arrangement.I do not know just exactly how the
rotor of your vario-coupler is ar¬
ranged; by that Í mean whether it
turns completely around in a full cir¬
cle or whether it only has 180 degreemovement. If it works completelyaround I would advise you to turn it
»-round very slowly and carefully whilelistening in on the telephones. Theposition of this rotor is very important
as the second tube will only oscillatewhen the rotor is in a certain pos.tion.As soon a3 you hoar the shrill whistle,that sounds something like that of a
peanut sand a further adjustment ofthe rotor or adjustment by means ofthe condenser C-l will give- you a se-ries oí peculiar whistling nuise in
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"Handy to Grand Central"

the telephones. In between one of
these whistling noises which vary in
pitch yeu will get the broadcasting sta¬
tion. Consequently it is necessary to
tune very carefully in order to getthem. Once you have them you can
make final adjustment with the rotor
so as to give clear reprodution.

The operation of the set is all In tho
tuning. Onco you have got tho knackof it you should have no difficulty, pro-vided that your connections are all
right. For tuning purposes I would
suggest that you insert your tele¬
phones after the second tube, leavingtho audio frequency amplifying section
out, of the circuit completely until youhave got satisfactory tuning afterwhich you can place the amplifyingsection back on the set.

Coils for Honeycomb Set
Question.t should like very much toobtain Information an to the use of honey¬comb colls :n connection with an electrontube detpctor «et. i should like the in¬formation to contain the number of turnsrequired on tho primary, secondary andtickler colls to irivo a runge of 200 to 800meters. Also whether a. IIV 200 tube canbe Used In this circuit? If not, what type«if tubo muat be UHed and the voltage re¬quired on both the "A" and "B" bat¬teries 7.-B .t. U
Answer.The sizo of the coils usedon the primary will depend a great deal

upon the length of the aerial that youuse, but I would suggest a 50 turncoil each in the primary and secondary,:and a 75 turn coil in the tickler. You
can use a UV 200 tube in this circuit;and if you do so, you will need a 6volt storage battery for the filamentand a 22'â volt "B" battery for the1plate. I would suggest the use of a.000'.) variable air condenser in series'with the primary coil, and another;condenser for the same capacity acrossthe secondary coil. This condenser Í3the conventional 23 plate type. Youwill have to make quite sure that thecoils are connected up correctly intheir relation to each other,* and ft
may be necessary to reverse the leads
on the tickler to make sure of this.

Tuned R. F. Amplification
Question.1. Would you advise the pur¬chase of a tuned transformer circuit?What does this tuned circuit mean? DoesIt mean that the R. F. transformers aretuned to the broadcasting 860-meter wave

so that nothing above that can be turnedlit? 2. Is the transfermer coupled R. F,more efficient and easier to tune?.J. J.McO.
Answer.-The radio-frequency trans¬formers do not operate in the same

way that audio-frequency transformers
function. Tho latter not only trans¬form the output of one tube to the in¬
put of the other, but they also amplifyat the same time in ratios anywherefrom 3.1 to 11.1. Radio-frequencytransformers, however, merely trans¬
form the output of one tube to the
input of the other, relying on the am¬
plifying characteristics of tho tube it¬
self to build up the strength of the
received signal. Most of these trans¬
formers are.of a fixed value, arranged
to cover a certain wave-length band.
A tuned transformer is generally an
arrangement to enable you to put, your
radio-.frequency amplifying circuits
into closer resonance with the incom¬
ing wave and, of course, adds more
adjustments to your circuit.

Electrolytic Detector and Amplifiers
Question.Would not an electrolytic do-

teotor give less noise in the receivers than
a tube when using both radio und audio
amplification?.P. M. W.
Answer.I have never had any ex-;

perience with an electrolytic detector
hook-up in conjunction with vacuum
tubes, so I could not give you advice
on that question at the present time,
However, at an early date we hope to
undertake some experiments with this
type of detector in conjunction with j
vacuum tubes in the new laboratory
that we are installing, and as soon as
wo are able to do this we will print
the results.

How Long Can Phones Be Used?
Question.I havo a pair of Brande«

phones with my Aerloln Senior and I
should like to know If usin¡r the set for
four or five hours continuously would dam¬
age the set or the phones? If there Is anymaximum time limit on using the phonos
please inform mo..A. B. S., Jr.
Answer.There is no time limit on

the continuous use of telephones. In
fact, some operators have them in op¬
eration twenty-four hours of the daywithout any bad effect. The same is
true of the set.

Name of Broadcast Station
Question.Kindly tell mo the owner"»

name and location of radio telephone sta¬
tion WFI..A. B.
Answer.WFI is the station belong-jing to Strawbridge & Clothier, at Phil¬

adelphia.
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MOF.FAT RADIO
LOCK RHEOSTAT

On Salo nt

Great Eastern Rd& Corp,
Distributors

25 East Broadway, N. Y. C.

PUD RADIO SHOPPI B'v/ay, bet. 42d «& 43a Sts.
iVe have iu »lock nil pan- tor thoA<*mf>tro«g Siipcr-Kegoi'.erstlvoClrcn t
HKAB Ot'R »KMOXSTHA nON-SOpen Doilr lO A. M. to 11;80 p. M.
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New Broadcast
Schedule Will
Start Monday

Gast* B Station Authorized
by CommerceDepartment
Will Begin Operating on
400 Meter Wave Length

Three in This Locality
WJZ Elects to Stay on 360

Meters on Theory Good
Station Needed There

An important change in the broad¬
casting schedules of the stations in
the second radio district goes into ef¬
fect to-morrow under the ruling of the'
Department of Commerce .which divides
such stations into two classes. Tail

j ruling creates a new type of broad-
caster operating on a 400-meter waveI length, which will permit two stationsclose together to send out programssimultaneously without interference.The local change was made after aconference between representatives ofall the metropolitan broadcasting .'-ta¬lions and the radio inspector for thisdistrict. Tiic stations which will oper¬ate on the 400-meter wave length arethe following: WEAF and WBAY. inNew York City; VVOR, in Newark;WGY, in Schenectady, and WHAZ, at
Troy.
WJZ, of Newark, which tame within

the specifications laid dowrf for
tions operating on the 400-meter wave,elected to stay on the S60-mcter wave
in the belief that one first class station
should retain that wave. The new
schedules both for the 400 and 3(10-
meter stations is designed to allot cer¬
tain specific times to each of the sta¬
tions in a district in order that there
will be a minimum of interference and
a maximum of variation.

So Interference Expected
The questions as to whether stations

operating on 300 and 400 meters will
interfere with each other has received
preliminary investigation, and indica¬
tions thus far obtained lead to the
belief that such interference will not
be serious. It is expected that all but
a few of the receiving sets in the met¬
ropolitan area will be able to satis¬
factorily tune to either one or the
other of these stations and eliminate
the one which itjs not desired to lis-
ten to.
The stations WEAF and WBAY will

not work simultaneously, but one or
the other will operate according to
local circumstances, on the time al-
lotted to both conjointly.
The joint operation of these two sta-

tions is made possible by a special
telephone circuit joining them together.The programs will ail be produced
in the studio of WBAY, and according]to circumstances they may be radiated
directly by its radio equipment, or

they tu*} pass over the special tele¬phone r rcuit to the radio equipment,f xrtf-
*'ho special telepTion« »lreuit ii char-ni<.erized by two equal zers or tJUtS*'»-'sal filters, one at either end, wh;chare designed to correct the electrifyqr.ality of the circuit itself In ordertd transmit speech and music per»feictly frequencies ranging from about,100 up to 5,000 must be handled with¬out discrimination against any partie«t.litr frequency, or frequencies.
The ordinary circuit, especially when! placed in a cr*ble undergroun I, 4u-jcrirnin.'Ues against the higher frequen-j cien in favor of the lower. The purposeof the equalizers is to discriminate s| carrcspondirg amount «gainst the lowire-quoncies in favor of the hip-h. Tht»j net result of the telephone circ jit v.rifhits two equalizers is uniform trän**mi r sion throughout the v/ho!e hand offrequencies required'for the accurate| trtinsmission of music and rpeech.In order to receive a class B Y:<<\r\T

a broadcasting station reu«' complywih certain rigid specifications a; tocharacter of equipment, its a-avelength must be 400 meters and rela-tivèKy free from harmonics.
Steady Operation Demanded

Tho power suppl- must bf depend¬able and non-fluctuating, and the radioset must be capable of delivering be¬tween 500 and 1,000 watts to the
nnr,<tnna. This power must be modu¬lated by a system which is capable of
giving only the very best, quality sothat, the radio frenquency curren!varies accurately in accordance withthe sound impressed upon th«microphone.

StKare parts and especially vacuumtube* must be available in sucli
amounts as to insure continuity andreliability of the announced 'chedu/e?of service. Other specifications relat¬ing -fco the studio and a proper si«;,nalina; system between the studio »náradio operating room must also bemet.

. .

Britiah Amateur Meets
Ruthless Landlord Rulr

Owrwrs of Housps in Albiot
Unsympathetic Toward

the Radio "FTn"
The British weekly "Wireless Worlâ

prints the following, which shows England la going through the same cyclof events as this country: "From note
which have recently appeared in th
daily press it is apparent that in som
instar.«:es^ the attitude of landlord
toward the erection of aerials on buileings vrill not be an encouraging one."A treasonable attitude for a landlot
to adopt would be to obtain an unde:taking* that any damage resulting fro:the erection of an aerial would \made good by the tenant. Beyond th:it is difficult to see any reason ftlandlords to interfere.
"For those unfortunate amateurs w!

may be domiciled in a building «wnfby the London County Council, it a
pears that the method of erecting tlaerial and many other details mu3t nrreceive the approval of the councwhile among other formalities a dposit cf £1 must be left with the coucil as eecurity against any damaee."

STORE OPEN 9 TO 5:30

Founded 1827
FOURTEENTH STREET WEST OF FIFTH AVE.

New
Every one is talking and thinking Radio

these days, so we have located our depart¬
ment in the most convenient situation we
could think of.near the Cutlery Section on
the Main Floor.

There the amateur and the advanced radio
"fan" will find everything of approvedstandard manufacture pertaining to radio.

Our expert in charge will be delighted to
discuss any difficulties and answer yourquestions.
Complete sets, ready to install, rangingfrom 11.95 up.

ANNOUNCING
the

Adapter
Enables you to use the famous dry cell
vacuum tube in any vacuum tube radio set.

Eliminates the storage battery
Eliminates wiring changes
Saves Time Saves Money

Directions: Insert tube in Adapter, insert
Adapter in socket. Tube circuit is aute»
matically adapted to conform to your set.

$1.50 each
If your dealer cannot supply you, send
money order or cash to

Dealer» Write for Proposition

Sun Equipment Company
23 Exchange Place

Guaranteed by JV. Y. Tribune institute.
New York


